Chronic ethanol-induced decreases in the response of dentate granule cells to perforant path input in the rat.
The neurotoxic effects of chronic ethanol consumption were investigated in the rat hippocampus by electrophysiological analyses of synaptic function of entorhinal afferents to stratum moleculare of the dentate gyrus. Rats were maintained on ethanol- or sucrose-containing liquid diets for a period of 20 weeks and were withdrawn from the special diets for a period of 8 weeks prior to acute electrophysiological studies. Synaptic response strength (Input/Output (I/O) functions) and synaptic potentiation (paired-pulse, frequency and long-term) were evaluated in each rat. Chronic ethanol treatment failed to influence the response strength or potentiation of basic synaptic responses (EPSP). Rather, the ethanol effects were confined to the population spike (PS). Chronic ethanol treatment produced reductions in PS responses 1) in the asymptotic portions of the I/O curves, 2) in paired-pulse potentiation, 3) in response to 1 and 5 Hz low-frequency stimulation and 4) during the development of long-term potentiation. Expressing PS amplitude as a function of EPSP amplitude emphasized the independence of these actions from those of the synaptic potentials. Definitive evidence concerning the cellular alterations underlying these effects of chronic ethanol treatment are presently lacking. However, available evidence supports the hypothesis that the ethanol-induced decreases in PS responses result from a reduction in the "excitability" of granule cells in the dentate gyrus.